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BPAPLocy 

The present iaventioxi relates to a bead lock for off-road or low lyre pressure 
applications. 
BACKGROUND ART 

5 The following description of the prior art is not intended to be, nor should it be 

interpieted as, an indication of the ooinmon general knowledge pertaining to the 
invention. 

A common problem fiaced in off-road applications b that the tyre bead may 
become separated from the wheel rim whOT q;>eFatiiie vehicle at low tyre pressures- 

10 Particularly in off-road applications^ the tyros are commonly subjected to substantial 
lateral forces and. without reinforcement^ a standard tyre bead may become disassociated 
fiom the wheel rim. This is particularly so in off-road racing, extreme off-road 
conditions or \Aere very low tyre pressures are involved. 

Another issue involves use of low profile tyres. In such tyres the space between 

\5 road hazards such as small solid objects and the wheel rim is small and may lead to rim 
damage where the object can make a damaging impact on the rim- Moreover, the 
difference between an inflated low profile tyre and an unintentionally deflated tyre may 
be minimal and leave the driver unaware of the deflated condition of a tyre (particularly 
on a rear wheel, also leading to rim damage or tyre side wall damage or both); 

20 In the truckijQg industry a common tedhnsque employed vAiere greater tyre 

traction is required is to partially deflate Ifae tyres. Such situations may arise on muddy 
work sites or where heavy vehicles such as timber j inkers are required to travel along 
luunade roads. One hazard in such applications is that the tyre bead of one of the tyres 
may becraie disassociated with its wheel rim. 

2 
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T«.oc (R.g TM) W .0* sy«m i~l.d« i^r c«ing ln»P«rf b«w«a «« 

u «. <ta ta« ^ 

e™« of a,«««.ft. v,l«. o-y aa. be «rvi<«a,l. to >»« c^, 

to<«.so the tr««« ,f tf« 
wheel rim. 

The Tireloc systtan includes a soUd rubber plate with longitudinal grooves to 
arable the inflation of the pneumatic tyre. This solid rubber plate is relatively heavy and 
nuor require wheel balancing to con>pensate. Although the solid rubber plate is partiaUy 

,5 flexible, it is insuffidenUy flexible to follow the contours of the wheel rim without, over 
time, suffering fatigue and eventual breakage, thereby requiring costly and inconveniem 
replacenient. In addition, these compor»ents axe relatively expensive to manufacture and 
it is therefore desirable that a cheaper alternative be available. 
STATEMENT OF INVENTION 

20 Accordingly, in one aspect of the invention there is provided a bead lock 

including an insert casing and a bead spacer for providing an air passageway m a vehicle 
tyre to be mounted on a wheel rim on which is located an insert valve and a rim Up for 

retention of the vehicle tyre bead, said insert casing including an insert bead adapted to 
push against said tyre bead and to hold said tyre bead firmly against the inner surface of 
25 said rim Hp. the inner wall of said vehicle tyre and the outer sai&ce of said insert casing 
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defining an internal tyre space to be pressurised for inflation of said vehicle tyre or 
depiessurised for the deflation of said vehicle tyre via said insert valve, said tyre bead 
and said insert bead interposed between said internal tyre space and said insert valve, said 
bead spacer extending from said insert bead to an insert valve area cotresponding in use 
5 to said insert valve location whereby to define at least one air passage for communication 
of said internal tyie space with said insert valve, ^t4ierein said bead spacer is made of 
material sufficiently flexible to substantialty conform to tfie contours of said wheel rim 
and sufiiciently incompressible to provide said air passageway. 

When used in this specification and claims, the term 'internal tyre space** means 
10 the ^ace between the inner wall of the vehicle tyre and die outer surface of the insert 
casing, and the term '"bead lock space** means the space between die internal surface of 
the insert casing and the external surface of the iimer tube. 

The bead spacer may be made from a material having a similar or lesser density 
compared to the components of the insert casing. The bead spacer may be made trom the 
15 same material as the other components of the insert casing, for example using woven 
synthetic or natural fibres. However, provided the material is su£Gciently flexible and 
incompressible, the bead spacer may be made firom non-woven materials which include 
plastic polymeric materials, rubber compounds, metal and silicon^based compounds or a 
mixture or composite thereof. 

20 The bead spacer may be made from tnetal mesh or chain mail, optionally with a 

plastic or other non-abrasive sleeve, sheath, or cover film to protect the tyre or insert 
firom damage caused by abrasion over time. The bead spacer may be made of a porous 
¥ii^#>rt nl through which air may travel whereby to provide the requisite air passage. The 
bead spacer may include a solid material interposed with one or more compression- 
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resistant cox>duhs to piovide the air passage. Preferably the bead spacer comprises a 
pluraUty of spaced flexible, incompiessible and parallel members defining therebetween 
the one or more air passages. 

The bead spacer may be inserted into position after the insert casing is installed 
5 and held in place by the dual action of the tight-fitling beads and the inflation of the inner 
tube. Alternatively, the preferably Ught iveight bead spacer may be mounted to the 
inscrtcasinfr The bead spacer may be attached to the insert bead. For example, the bead 
spacer may be welded, glued by adhesive, vulcanised, stitched or stapled to the insert 
bead or may be rigidly clamped, for example, using spring clips or screw clamps. 

10 The bead spacer may be made from a woven material. The weave is preferably 

tight to ensure that the bead spacer is substantially mcompressible whereby to effectively 
perform as a spacer vAien subjected to hig^ compressive forces. 

The bead spacer may uidude at least two light weight spacers which together 
define the at least one passage.. Prefiarably, the bead spacer includes a pair of light w^ght 
i5 spacRTs which extend in parallel from above the insert bead to an area surrounding the 
ittseart valve location. The pair of light weight spacers define an air passige for the 
piessurisation or depmssurisation of the vehicle tyre. The tyie bead and the insert bead 
are, in use, pushed hard against each other and the tyre bead is pushed hard against the 
wheel lim in air-tight engagement. 

20 The bead spacer may include a thick ribbon of woven material. The weight 

spacer may comprise a ribbon of material folded over one or more times to improve its 
p^ormance as a spacer. The light weight ^acer may fuzther be in the form of a 
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TBCt 



.tangulax Strip. In one fcnn, tl« Ught v,eig|« bead ^ may be made ftom a tightly 
wovca polyester or similar fabric. 

The bead spacer may be elongate in configuiation to define an elongate passage 
communicating the internal lyre space with the insert valve, 
s To protect the inner tube encased by the insert casing, advantageously the bead 

spacer may include an apron extending fi.m the insert bead m use to the insert valve 
area. THe apron may be made ftom a flexible malcrial such as a sheet of polymeric 
material, soft nxbber, leather or v«ven polyester or a similar fi^^^ The intention of ibe 
ap«« is to protect the inner tube from damage wWch may be caused by the base 

10 of the insert valve. 

The insert valve may be of a standard type, such as that used for the main tyre 
valve. Tbe insert valve may have an added air escape feature in its base portion. For 
example, the base may include an elongate transverse groove whereby to facilitate the 
communication between the insert valve and the insert valve area. The apron may be 

,5 sufficiently loosely woven to permit the passage of air through its fibres whilst providing 
a suitably protective suifecc for the inner tube against the abrasive effect of the base 
portion. 

Hie apron may comprise a smaU extension or tab extending fiom or about the 
beadspacer. For example, tiie apron may comprise a tab extending fiom a fiee end of the 

20 light wei^ tab. 

BRIEF DESCRIPTION OF THE DRAWINGS 

TTie following is a brief description of the preferred embodiments with lefeience 
to the accompanying drawings. It is to be understood that the features iUustrated in and 
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ofAeinvenlloD. In the drawings: 
Ijead spacer according to a fest embodiment; 
coiifiguxatiotL; 

Figure 3 is a schematic ftont view of a bead spacer «xording to the first 
embodimeD^ 

Figure 4 is a schematic front view of a bead spacer acoordiDg to a second 
10 embo<&ment; 

Fig«e 5 is a schematic front view of a bead spacer accordmg to a third 
embcxfiment; and 

Figure 6 is a schematic fioot view of a bead spacer according to a fourth 
embodiment; and 

,5 FigureTisatopelevationofabeadspaceraocordingtothefirstembodimcat. 

In Figure 1 there is shown a bead spacer 10 installed on a wheel rim 50. Also 
installed on the wheel lim 50 is a pneumatic tyre 60. an im^er tube 70 ^ 
30 within the tyre 60 and surrounding the inner tiibe 70. 

As >vith most standard wheel lim types^e wheel rim 5 0 indudes a broad a^ 

20 suitable for the instaUation of a valve by the formation of an aperture through the wall of 
axeaSl. Ihe wheel rim includes a shoulder 52 defining the ammlar seat corresponding to 
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area 51. The v*eel rim 50 tenninates on each side wilh rim Ups 53. How«ver» Figure 1 
is limited to considemtion of the side of the wheel on which the valves are mounted in 
aecofdance with standard or typical wheel rim designs. Accordingly, the shoulder 52 
may be less exaggerated or non-existait. depending on tibo vAeel rim type- 

5 Seated in the rim Up 53 in accordance with Standard wheel design practice, is a 

tyre head 61 Of the pneumatic tyre 60. When the pneumatic tyre 60 is sufficiently 
inflated, the tyre bead 6 1 is urged against the inner wall surface of the rim Up 53 for a 
stable and airtight seal. However^ in ofiF-road or low tyre pressure applications, 
particularly because the air pressure is lowered for extra tyre traction, floatation or ride 

10 comfort, this seal can be broken and the tyre bead 61 may become dislodged from the rim 
lip 53 and the tyie may even be damaged, thereby requiring repair or replacement 

The insert casing 30 includes a strong, flexible and substantially inelastic circular 
band 31 adapted to Umit the radial expansion of the inner tube 70 when fully inflated. 
The insert casing 30 further includes side walls 32 on either side of the band 3 1 made of 
15 Ughter gauge material than the band 31 and adapted to bear against the inner waU 62 of 

the pneumatic tyre 60 when the inner tube 70 is sufficiently inflated, thereby urging the 
tyre bead 61 into strong fiictional engagement with the rim Up 53, 

The side walls 32 termuiale at their fiee edges in a Uning of doubled over woven 
material forming an insert bead 33. ITie insert bead 33 is strongly afiBxed to the side wall 
20 edge 34. TUs may be achieved by adhesive, by one ormore tows of stitching 35 or by a 
combination of both. Preferably, three rows of stitching are provided to ensure finn 
attachment of the msert bead to the insert casing aide wall 32. StiU more preferably, the 
side wall 32 is folded into two or more layers within the folded insert bead 33 to ensure 

greater adherence of the side waU 32 to the insert bead 33. 

S 
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Al„ saul«d «Mdn fcld. of b«d 33 to «» fi« 

valve 37. 

Also attached by stitchmg to the i«sen bead 33 ^ 
from *ove the inscnbeiul 33 do^ to the valve area assunoundu^ 
AS best seen » Figure 7. the insert bead 33. the elongate spacers 11 ^ 
secured together ^vhereby to provide a permanent «.d enduring attachment to oue 
another, by stitching, welding, heat fusion, vulcanisation, adhesive or other 

suitable means. 

In use, the internal tyre space marked A of the pneumatic tyro 60 is inflated by 
attaching inflating means to the insect valve 37 and forcing air through the valve 37 into a 
passage or passages 12 defined by the elongate spacers 11. the most e^ctive passage 
being the central passage 12a corresponding to a corridor defined by each adjacent pair 
of dongate spacers 11. Advantageously, if the material ..sed is sufficientty flexible and 
,5 foldable, the elongate spacers U may be folded over in manufecture etc to increase their 
spacing effect in use. 

In this connection, the elongate spacers 11 may be made from a solid material, 
such as synthetic or natural rubber, a polymer Onchiding copolymers), a siUoon based 
composite material or carbon fibre, or may be made fiom multiple components such as a 
20 hinged, segmented plastic arrangement. pn>vided that the be«^ ^ 
a particularly pxefened embodiment, the elongate ^pacers 11 are made fiom tightly 
woven polyester fibre* 



10 
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By the oprndon of the elongate spacers 11, the passages 12 permit 
commuiucation between the insert valve 37 and the internal space A thereby enabling the 
pneumadc tyic 60 to be inflated. 

Hie internal tube 70 may also be inflated for ofif-road or low tyie pressure 
5 purposes or may be permanently inflated irrespective of the plication to which the 
wheel is subjected. The inner tube 70 requires a separate iqperture to be formed in die 
area SI of the wheel rim SO to accommodate an inner tube valve 71. Although Figure 1 
shows in cross section the ins^ valve 37 and iimer tube valve 71 in a similar plane, this 
is primarily for illustrative purposes. In practice the valves 37, 71 will be located at 
10 different locations on the wheel rim SO to avoid weakening the rim 50 by forming valve 
apertures too dose together. 

The inner tube 70 can therefore be inflated so that the insert casing side wall 32 
bears against the inner tyre wall 62 and the insert bead 33 abuts agamst the pneumatic 
tyre bead 61 to hold the tyre bead 61 in place. The band 31 saongly resists radial 
15 expansion whereby the expansionary force of the inner tube 70 is expressed through the 
insert casing side walls 32 so that the insert casing 30 assumes a low profile within the 
tyre 60. 

In ofiF-road or low tyre pressure plications where a lower pneumatic tyre 60 
pressure is desirable, the insert valve 37 may be activated whereby to deflate the tyre 
20 space A of the pneumatic tyre 60. For example, the pneumatic tyre 60 may be deflated 
from a typical highway pressure of 38 psi (262 kpa) to a useflil low tyre pressure of 14 
psi (96 kpa). By doing so. it has been shown that the foo^nt of the pneumatic Qrre 60 
inci^ases by about 37%. Even greater increases in the size of the footprint can be 
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Obtained by loweriDg the pneumatic 60 pressuie to 10 psi (69 kpa) to incfease the 
pneiimatic tyre jfootprint by as much as 55%. 

As shown to Figure 2, the base 3 9 of the insert valve 37 includes air escape means 
40 in the fotm of an elongate groove thereby fanproving the passage of air or gas into and 
5 oatofthebascportion39of the insert valve 37, In any event, where the apron 36 i5 
made of soft, relatively open weave material, the passage of air can be forced through the 
^Mx>n 36 iitaterial. 

In Figure 3 the opwation of the first embodiment can be clearly seen in which the 
passage 1 2a provides communication betweoi the valve area 38 and the internal area A. 

10 In Figure 4^ there is shown a second embodiment in whidi a bead spacer 20 

includes a closed elongate slot 21 defining the passage for communication between area 
38 and area A. The second embodiment has the advantage of standardising the gap or 
passage way defined between the spacer sides 22 foiming the elongate spacers so that, in 
installation, an operator is not permitted to inadvertently set the elongate spacer sides 22 

15 too fer apart or too close together. 

In Figure 5 there is shown an arrangement with more than two elongate spacers 
25. To the central elongate spacer 25a at its free end is attached a short apron 26 to 
protect the ixiner tube 70 against the insert valve base 39. Although this arrangement is 
useful where the location of tbie area 38 is standardised, in applications where the size 
20 and type of the wheel rim 50 varies, the larger apron 36 of ftc first embodiment is most 
desirable. 

In the fourth embodiment shown in Figure 6, the bead spacer may comprise a 
single elongate spacer 28 of sufficient depth or thickness to define narrow passageways 

II 
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29 eithier side tfaeiwf. Advantageously, the $ixigle elongate spacer 28» M^ero made fixmi 
sufficiently flexible and fbldable material, can be folded over in manufacture to increase 
its spacing effect. 

Although many materials will be suitable for the insert casing, die desirability for 
S lightweight, non^tensible materials makes woven, synthetic or natural fibres most 
advantageous. In a particularly prefoned embodiment, the side wall 32 and iimcr lining 
adsqpted to bear against the inner tube 70 is made from 1 00% polyester woven fabric (SOO 
DR X SOO DR). Hie wide band 31 limiting radial expansion of the iimer tube 70 may be 
made from 100% polyester narrow woven fabric. The insert bead 33 may be made from 
10 100% polyester narrow woven fabric. The elongate spacers 1 1, 22, 25, 28 33 tnay also be 
made from 100% polyester narrow woven fiabrie, although other materials ate envisaged 
as being within the scope of the invention. As the person skilled in the art will appreciate, 
other materials will be suitable, particularly those having utility in applications requiring 
sunilar properties. 

15 As previously described, where the material is sufficiently flexible, the elongate 

spacers 11, 22, 23, 2S may be folded over one or more times to increase their capacity to 
define air passageways 12, 21 , or 29 having good communication characteristics. 

When used in this specification and claims, the tenns **coihprises" and 
**comprising" and variations theteof mean that the specified features, steps or integers are 

20 mcluded. The terms are not to be interpreted to exclude the presence of other features, 
steps or ocm^nents. 

It is to be understood that various alterations, modifications and/or additions may 
be made to tihe features of the possible and prefoned embodiment(s) of the invention as 
herein described without departing fix>m the spirit and scope of the invention. 
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Oricntational tenns used in the specification and claims such as vertical, 
horizontal, top, bottom, upper and lower are to 

on the piemise that the component, item, article, apparatus, device or instrument will 
usuaUy be considered in a particular orientation, typicaUy with the bead spacer 
5 uppermost. 
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10 



Ths daims defining die inventioo are as follows: 

1. A beadlock including an insert easing and a bead spacer for providing an 
air passagev^y in a vehicle tyre to be mounted on a vAeel dm on which is located an 
insert valve and a rim lip for retention of the vehicle tyie bead, said insert casing 

including an insert bead adapted to push against said tyie bead and lo hold said tyre bead 
fnmly against the inner surfece of said rim lip, the inner waU of said vehicle tyre and the 
outer swfeoe of said insert casing defining an internal tyre space to be pressurised for 
inflation of said vehicle tyre or depressurised for the deflation of said vehicle tyre via 
said insert valve, said tyre bead and said insert bead interposed between said internal tyre 
space and said insert valve, said bead spacer extending from said insert bead to an insert 
valve area corresponding in use to said insert valve location whereby to define at least 
one air passage for conununication of said internal tyre space with said insert valve, 
wherein said bead spacer is made of material sufiBciently flexible to substantially 
conform to the contours of said wheel rim and sufficiently incompressible to provide said 
15 air passageway. 

2. A beadlock according to claim 1, wherein said bead ^cer is light weight and 
mounted to said insert bead. 

3. A beadlock according to claim 1 or 2, wherein said bead spacer includes at least 
two spacer membos which together define said at least one passage. 

20 4. A beadlock according to any one of the previous claims, wherein said bead 
spacer is o»de from a woven material. 

5. A beadlock according to any one ofthe previous claims, wherein said bead spacer 
is made fiom tigihtly woven material and is substantiaUy incompressible in at least one 
dimension. 

25 6. A beadlodc according to any one of the previous clahns, wherein said bead spacer 
is in the fonn of one or more ribbons or strips of thick woven material. 

7. A spacer accordiitg to ariy one of the previous claims, v»AKein said bead spacer is 
made fiom tightly woven polyester &bric. 
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8. A beadlock according to any oxie of claims 1 to 3, wherein said bead spacer is 
made fiom a solid polymetic material. 

9. A beadlodc according to any one of the previous claims, wherein said bead spacer 
is in the form of a rectangular strip. 

5 10. A beadlock according to any one of the previous claims, fijrther deluding an 
apron extending from said insert bead in use to said insert valve area to protect said inner 
tube against damage from said insert valve. 

Dated this 30^ day of January 2003 

10 

PATENT ATTORNEY SERVICES 
Attorneys for 

BEADLOCK AUSTTIALI A PTY LTD 
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ABSTRACT 

A bead lock including an insert casing and a bead Spacer for ptoviding an air 
passageway in a vehicle tyre to be mounted on a wheel rim on wMch is located an insert 
valve and a rim lip for letention of the vehicle tyre bead, said insert casing including an 
5 insert bead adapted to push against said tyre bead and to hold said tyre bead fi^ 

against the inner surfece of said rim lip, the imwr waU of said vehicle tyie and the outer 
sur&ce of said insert casing defining an internal tyre space to be pressurised for inflation 
of said vehicle tyre or depressurised for Has deflation of said vehicle tyre via said insert 
valve, said tyie bead and said insert bead inteiposed between said internal tyre space and 

10 said insert valve, said bead spacer extending from said insert bead to an insert vaWearea 
conesponding in use to said insert valve location whereby to define at least one air 
passage for comraunicatioftof said internal tyre space with said insert valve, wherein said 
bead spacer is made of material sufficiently flexible to substantially conform to the 
contours of said wheel rim and sufficienay incompressible to provide said air 

15 passageway. 
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